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(57)Abstract: . ^ * • lav 

PROBLEM TO BE SOLVED: To reduce capacitance and to simplily 
manufacturing by generating oscillation through the mutual elongation and 
contraction of two longitudinally parallel displacement generatingparts. 
SOLUTION: In the case where a piezoelectric actuator is made ^^m a 
piezoelectric material where displacement generating parts 8 9 ar« held 
between electrodes 4. 6 and 5. 7. in the thickness direction of which a 
polarization processing is carried out and where a voltage .s applied with 
the electrodes 6, 7 as minus electrodes or ground, and with the electrodes 
4 5 as plus electrodes, the polarization direction is in the directions of the 
arrow 10 1 1 By utilizing the contraction or elongation in both directions, an 
oscillation movement can be generated. Being a single layer structure, rt 
can reduce the capacitance, enabling the operation with a small capacity 
driving circuft. and Improving the response characteristics through a small 
time constant In addition, the thickness per layer can be increased, 
reducing risk such as polarization collapse, dielectric breakdown and 
migration. 
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♦ NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. f 

CLAIMS - 

[Claim^i?The electrostrictive actuator characterized by generating rocking movement when rt has the two displacement 
generating sections parallel to the longitudinal direction and said displacement generating section expands and contracts mutually 
in a tabular monolayer electrostrictive actuator. 

[Claim 2] the electrostrictive actuator characterized by using the D31 mode in an electrostnctive actuator according to claim 1. 
[Claim 31 The head support device characterized by positioning the direction of head tracking of a slider by joining the 
electrostrictive actuator of a publication to claims 1 and 2 in said suspension, and operating said electrostnctive actuator in ^e 
head support device which consists of the suspension which supports informational writing, the head which performs read-out, 
the slider which supports said head, and said slider. . . o x- j- i. j • 

[Claim 4] The magnetic disk drive characterized by having a head support device according to claim 3 in the magnetic disk drive 
which has the head support device which supports informational writing, the head which performs read-^ut. and said head at the 
disk which records information, and said disk. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
danages caused by the use of this translation. 

1. This document has been translated by connputer So the translation nnay not reflect the original precisely^ 

2. s|c*** shows the word which can not be translated. 

3Jn the drawings, any words are not "translated. ' 



DETAILED DESCRIPTION 



[Detailed Description of the invention] < , - . ^ ? : , . . 

[0001]., .. \ ., • ■ < r i:;^ r^.i^--^^^:. rt^T- , ^-^-ri ^ . • .• • ' v-r ; 

[Field of the Invention] This; invention reja^tes to the msfgn^^^ disk drive using,the head.support-deyice an^ it which^used an j 

electrostrictive actuator and rt ^ ? t ^ j ^^; re v - \ J' ^ 'jrc = 

[0002] ... . ....... - , -.-^ ■ ■r.-^r,:y:,- - ^: ^ ; 

[Description of the Prior Art] Conventionally, there is JP.9-73746.A as a well-known technique concerning the minute positioning 
device of the head using this kind of electrostrictive a^ ^> -kv : . : - J / 0 

[0003] The jogging electrostrictive actuator used lor the two:-step positioning device .given in JP,9h73746^ A^e almost para^^^^ 
the 1st and the 2nd piezo-electric thin film, and list which are prepared niutual alrnost in paraflej on,q^ field, of a load beam at i 
the longitudinal direction mutually to the longitudinal direction op the field of anothei^ side of said ioaid beam, k has structure ,< 
equipped with the 1st to 4th electrode pair for impressing an electrical potential difference in the thickness direction, 
respectively to the 3rd and 4th piezo-electric thin films pr;epared so that said 1 st and 2nd pjezorrejjectric thin films may be . u • 
countered, respectively, and said the 1st to 4th piezo-electjnc ^thjn filrn. Hig^ily precise minute displacement is attained by giving a . 
voltage signal to said the 1st to 4th electrode pair so that the. said jtst and 3rd piezo-eiectrjc, thin fil^^^^ 4th piezorr 

electric thin films may be in phase respectively, and it may expand, and. contract and the said tst,aiid ,2rtd.piezor:electric thin film, . 
sard 3rd. and 4th piezo-electric thin filnris may expand and contract by oppo^^ 

[0004] ■ , ■ • .-.•.>•.; -^v - : •. 

[Problem(s) to be Solved by the Invention] However, the following technical problems exist in the aboyeTmentioned conventional. 

technique. ... ■: . ; -. .i -^. o \.v; • . . • . ; - . ' 

[0005] That rs. since piezo-electric material is joined on the tabular load beam which does not cany seHr-djBifonTiationi in . ; ; . 
order for piezo-electric material to expand, and contract, and for an actuator to drive- the jogging electrostrictfye actuator used ^ 
for the two-step positioning device given in JP.9-73746A the force into which a load beam is made to defprrn is needed. 
Therefore, although 0.3-micrometer variation rate of the head is carried out to theifield inboard of a load beam, it is necessary to ^ 
carry out the seal of . approval of tifie high voltage of 50V. Moreover, since the piezo-electric material transformed on the field of . 
the thin tabular load beam which does not carry; out is joined, when piezo-electric nriateriaLexpands and . ; ^ v 

contracts, out-of-plane deformation like a deflection occiirs according to the rigidity of the in-plane deformation of a load beairi . 
being very large cpnripared with the rigidity of out-of-plane deformation. When the piezo7electric material itself carries out 
rocking movement of .the purpose of^ this ^^m^ easy tp: make it,, and, an jir 

electrostrictive actuator w'rM^ the^qyy danger of generating, such: as polarization collapse, dielectric breakdown.^ and migra cap: 
be offered, it can be made to solve tiie above-mentioned problenri and to, operate in the small drive^circu^ of. capacity, and^ 
responsibility is offering the two-step positioning device of a reliable magnetic disk drive well. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, by this invention, the piezo-electric, material,^^,,. ; 
itself offers the electrostrictive actuator using the D31 mode which carries out rocking deformation by the monolayer. Moredv<Br. 
said electrostrictive actuator is used as a Jogging actuator of the two-step positioning device of a magnetic disk drive. 
[0007] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained, referring to a drawing. 

[0008] Drawing 1 expresses the electrostrictive actuator of the 1st example of this invention, and drawing 2 is drawing of an A- 

A'cross section of an electrostrictive actuator shown in drawing 1 . 

[0009] The whole is made from piezo-electric material, and drawing 1 and the electrostrictive actuator shown in 2 are roughly 
divided, and consists of moving part 2. the displacement generating sections 8 and 9. and a fixed part 3. A fixed part is a part by 
which it is joined to a holddown member and movement is restrained, and moving part is a part which exercises when the 
displacement generating section deforms. 

[0010] The displacement generating section is the part by which it was inserted into electrodes 4 and 6. and 5 and 7, and 
polarizatk>n processing was performed in the direction of board thickness, and the arrow heads 10 and 11 in drawing 2 express 
the sense of the . polarization. 

[001 1] For example, when the seal of approval of the electrical potential difference is carried out having used a minus pole or a 
gland, and electrodes 4 and 5 as the plus pole for electrodes 6 and 7, the sense of polarization comes to be shown in drawing 2 . 
[0012] When the sense of the electric field when canrying out the seal of approval of the electrical potential difference to inter- 
electrode is in agreement with the sense of polarization after performing polarization processing, the displacement generating 
section is shrunken in the direction of board thickness at elongation and its field inboard. On the contrary, when the sense of the 
electric field when carrying out the seal of approval of the electrical potential difference to inter-electrode and the sense of 
polarization are reverse, the displacement generating section is shrunken in the direction of board thickness, and is extended to 
the field inboard. 

[0013] This electrostrictive actuator generates rocking movement by using the contraction or elongation of field inboard among 
these. 

[0014] When the amount of contractions of the field inboard of the displacement generating section 9 is larger than the amount 
of contractions of the field inboard of the displacement generating section 8, moving part 2 moves in the direction of a in drawing 
1 . When [ that ] reverse, it moves in the direction of b. 
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even when the sense of polarization is the same direction. If the sense of the electric field to add is changed, the same 
effectiveness can be acquired. . { : . ^ m . . -y 

[0016] Although it becomes so small [ the area of electrostatic capacity of an electrode is small, and ] that there are few number 
of layerses and the thickness per layer is large, if thickness per layer is made small, since the variation rate per unit seal-of- 
approval electrical potential difference will become small, it is necessary, to decide the thickness per layer in consideration of the t 
variation rate per required unit seal-of-approval electrical potential difference. .. .1,- , r . 

[0017] Since this electrostrictive actuator is monolayer structure, it can make electrostatic. Qapacity^sr|iali. ,j^^ 
[001 8] if electrostatic capacity is small, since a current will also become small, rt becomes possible to move in the small drive 
circuit of capacity. Moreover, since a time constant bfscomes small, a response characteristic also improves. 
[0019] Furthermore, since rt becomes possible to thicken thickness per layer, danger, such as polarization collapse, dielectric , . . 
breakdown, and migration, can also be reduced. ' ' ; o u u. 

[0020] Drawing 3 explains the 2nd example of this invention. Drawing 3 expresses the suspension in which the electrostrictive 
actuator of said 1st example was carried. ;ir - i . ' : ^ 

[0021] The slider 16 with which the magnetic head 15 is carried is joined at the tip of the load beam 13. The_movlng part of an 
electrostrictive adtuator 1 is joined by the'tbp fiice, ihfenbr suHace of tbrigueVor ^rl^^^ sides of the back ehd of a \6aW 

beam. The fixed part of an electrostrictive actuator is joined to the base-load beam 14. : 
[0022] By making an electrostrictive actuator 1 drive, rocking movement of the whole load beam can be carried out. and a head ' 
can be positioned with high precision to a poisitiori ,^ v:b o ^ ' ? • ; , „ - 

[0023] Moreover, since the electrostrictive actuator of the 1st example is one iapparatus, it' is e 

since electrostatic capacity is small, it becomes possible to move in a cheap drive circuit." ' ■ ' ' ' ' ■ 

[0024] Drawing 4 explains 'the'3rd exat^^^ • ^ ^ ^ ' n -i^ - . ^: c i^* . ^. 

[0025] Although drawing 4 removes -the top cover of "a mag^ it isa ' 

perspective view.' ■ ' ^- '--^■•'^■^ ■■ v-n-Af.:;- ^v-- ■ c- ^ r-. 

[0026] The magnetic head 15 records information oh a disk 18. or rea^ds inforinatioh fnoni a disk, antfis 

A suspension 1 2 supports a slider arid the carnage . . 

[0027] The suspension of said 2nd example 1^ being used for a suspension. : ' t s 

[0028] The suspension and the carnage arm are com ; . 

[0029] As a jogging actuator of a two-step positioning device, the electrostrictive actuator which' a voice coil nidtor 20 makes f ; 

rotate a carriage arm as a coarse adjustment actuator of a two-step positioning device and by which it is carried in the ^ 

suspension carries out rocking movement of the suspension, and positions a head to the position oh a disk ' ' '-''^ 

[0030] By canning a jogging actuator, the positioning accuracy of a head positioning device improves and the further high ' " 

recording density^izatlon of a magnetic disk drivels attained. : v <; 

[0031] Since the electrostrictive actuator is carried in thei suspension, it can perform comparatively basily management oHh 

signalline from a head, and a signal circuit ' - • ' ^ 

[0032] According to this invention,' since the elebtrostrictive actuator of the 1st example 1^ 'used,'an electfbs^^^ 

be moved In a cheap drive circuit sihce danger, such as polarization collapse, dielectric breakd6wh, ahd^migra^ 

lower, it is comparatively cheap and the magnetic disk drive of high recording density and hijgFH%llkblllty 'cah^b^e realized."' ' ' ^ 

[0033]- ' • • ■ ' ■ ■■" -r).^' ':!.SV.vx>7;-'. .r't<: 

[Effect of the Invention]' According to this invention, electrostatic capacity Is small, k is ieasy to' m^ 
actuator with little danger of migration, polarization collapse^ and dielectric breakdown can be ^ offered^' Mbreove^^^^^ 
electrostrictive actuator as a jogging actuator of the two-step jibsitioriing device of a'magrietic dtsk^diwe;'it ls;%bmp^ 
cheap, and is reliable and a magnetlc'disk drive with high recording density can be' realized. " ^ * 

' ;.;;•}> V 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by confiputer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 

3Jn the drawings, any words are not translated. ' 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the 1 st example of this invention and is the perspective view of an electrostrictive actuator. 

[Drawing 2] It is drawing showing the cross-section structure of the electrostrictive actuator of the 1 st example of this 

Invention. 

[D rawing s] It is the 2nd example of this invention and is the perspective view of a suspension which canried the electrostrictive 
[Drawing 4] It is the 3rd example of this invention and'is the perspective view of the whole nnagnetlc disk drive which took the lid. 

[Description of Notations] .^ji 
1 — electrostrictive actuator and 2 — moving part 3 — fixed part, 4 — electrodes, and 5 — an electrode. 6 — electrodes. 7 — 
electrodes, and 8 — a variation rate — the generating section and 9 — a variation rate — the generating section, the direction 
of ^0 — polarization, the direction of 11 — polarization, and 12 — a suspension. 13 — load beam. 14 — base-load beam, and 15 
— the magnetic head. 16 — slider, 17 — base plate, and 18 a disk. 19 — carriage arm, and 20 — voice coil motor (VCM) 
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[Drawing 1] 
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[Drawing 4] 
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